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NOTES
TABLE 1 - DETERMINATION OF Sb(III\ BY K3Fe(CN). IN
BICARBONATE MEDIUM
[Saturated NaHC03, 5 m1; 0'2M ZnSO., 5 ml; total
volume, 25 ml]
[K3Fe(CN).J Sb(III) (mg) Error (%)
used -----.-~~---
Mx 10" Take'! Found
20 72'9 72'')
16 58·5 58·3 -0'3
2 3·9 43'6 -0'7
10 36·7 36·8 +0'3
8 29·0 29·1 +0·35
4 14·6 14·55 -0,3
2 7·29 7·29
1·6 5'86 5'88 +0'3
1'2 4·36 4·37 +0'2
1'0 3·64 3-65 +(l'3
os 2·925 2·92 -0·6
0'4 1-46 1·455 -0,3
()'2* 0'729 0·729
*10 ml of ZI1S0. instead of 5 ml were used.
solution from the burette using starch as an indicator.
The results in most cases were within± 0·5%. The
results with Sb(III) are recorded in Table 1.
. In strongly acidic solution!" reaction (1) proceeds
In the forward right direction whereas the course
is reversed in neutral solutions.
2Fc(C~- +2h=2Fc(CN)~-+I2 ... (1)
In bicarbonate medium, the reaction can be made
to go in the forward direction by employing zinc
sulphate-". The formation of the precipitate of zinc
fcrrocyanide shifts the equilibrium towards the right.
The use of bicarbonate medium to shift the equili-
brium(2) to the right is well known.
As(III) or Sb(III)+I2+H20--+As(V) or Sb(V)
+2I-+2H+ ... (2)
combination of iodometryThe method is thus a
and iodimetry.
When using hcxacyanoferratcff I I] in concentra-
tion range 0·000lM-0·002M, 10 ml of 0'2M ZnSO"
must be added to obtain correct results. It was
found that larger quantities of ZnS04 are required
if more than the recommended quantity of NaHC03
is used.
For Sb(III) solutions the method is not applicable
for concentrations less than 0·002M. The tolerable
limit of tartarate is five times that of Sb(III) used.
The titrations cannot be performed by using hexa-
cynoferrate(III) in the burette, and arsenite or
antimony(III) along with RI, NaHC03 and ZnS04
in the flask. The reason for this is not obvious. A
white precipitate of unknown composition is formed.
A determination with perrnanganatc under
identical conditions is also possible.
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Preparation of barium oxalate from homogeneous
solution by diffusion technique using ammonia has been
advantageously utilized for the gravimetric estimation
of Ba(I1). Precipitation is slow in the presence of am-
monia and is quantitative between pH 9·5 and 10·5.
Good recovertes of Ba(II) are made in the presence of
moderate concentrations of Mg(U), Zn(II), AI(III),
Co(II), Ni(U) and Mn(II). Fe(III) and Cu(II) interfere.
Anions such as acetate, CI- and NO; do not interfere.
THE conventional method for the determination
of Ba(II) as barium oxalate is not useful for its
quantitative estimation--". However, gravimetric
determination of barium as barium oxalate can be
carried out satisfactorily by precipitating barium
oxalate from a homogeneous solution, applying the
diffusion technique. The results of such a study
are repot\ed in this note.
The resultS)(Table 1) show that 60·95 to 304·76
mg of barium can be determined with fair accuracy.
The unprecipitatyd barium, found in the filtrate by
the tracer techniq.ue, was about 50 [Lg for 152·38 mg.
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the precipitation was complete between PH 9·5 and
10·5. However, below pH 9·5 the results obtained
were not quantitative. .
Table 2 shows that the results of the present
method agree well with those obtained by the
chromate methods.
Thermogravimetric curve of the precipitate dried
at 110°C reveals that it has a constant weight up to
485°. Therereafter, the decomposition of barium
oxalate to barium carbonate starts and it is complete
at 550°C.
The photomicrographs show that the precipitate
obtained by the direct mixing method is composed
of fine acecular crystals whereas that obtained by the
homogeneous method consists of well-defined needle-
shaped crystals.
All the reagents used were of AR grade. BaClz
solution was prepared in distilled water and stan-
dardized by barium chromate method", 0·25M
solution of ammonium oxalate was used.
Effect of ammonium oxalate - The minimum
amount of the ammonium oxalate required for com-
plete precipitation of 152·38 mg of barium was about
1·5 mmoles. The excess of reagent (15·0 mmoles)
had no influence on the determination, particularly
when 152·38 mg of barium was taken. Therefore
about 2·0 mmoles of ammonium oxalate were used
for routine experiments.
Effect of common ions - Good recoveries of barium
were obtained in the presence of Mg(II), Zn(lI) ,
AI(III) (0·5 mmole}, Co(l1) Ni(II) , Mn(II) (0·25
mmole}, Ca(II) , and Sr(II) (0·1 mmole). Fe(III) and
Cu(II) were found to interfere seri~usly. .The pre-
sence of ammonium nitrate, sodium nitrate (5
mmoles), ammonium acetate (10 mmoles), sodium
acetate (15 mmoles), ammonium and sodium chlo-
rides (5 mmoles) and silicate (1 mmole) showed no
interference.
Procedure - Barium chloride solution [25 ml con-
taining ...•..150 mg Ba(II)] was taken in a 250 ml
beaker and diluted to about 100 ml cone. HCI (2 ml)
and 0·25M ammonium oxalate solution (8 ml)
were added and the beaker was kept in a desiccator.
100 ml of cone. ammonia solution (sp. gr. 0·910) were
taken in another beaker and placed in the same
desiccator. The desiccator was set on a shaker for
gentle shaking so as to facilitate a continuous
diffusion of ammonia and to disturb the layer of
barium oxalate formed on the surface of the solution.
The precipitation was generally complete within
1-2 hr. The final PH of the solution was found to
be 9·5-10·5. The precipitate was filtered. through
a G, sintered glass crucible and washed. ~th small
amounts of distilled water. The precipitate was
dried at 110°C for about 1hr and weighed as BaC204.
The results are given in Table 1.. .
Determination 0/ unprecipitated banun: 1n the f!l-
irate using tracer technique - An appropnate quantity
of 131Ba (Bhabha Atomic Centre, Bombay) along
with unirradiated barium carbonate was dissolved
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TABLE 1 - DETERMINATION OF VARYING AMOUNTS OF
BARIUM AS OXALATE
Ba (mg) Difference
(mg)
Taken Found
60·950 61·254 +0·304
60·950 61·u87 +0·137
91·420 91·468 +0·048
91·420 91·362 -0·058
121·900 121·93U +0·030
121·900 121·820 -0·080
152·380 152·460 +0·080
152·380 152·340 -0·040
152·380 152·400 +0·020
304·760 304·90U +0·140
304·760 304·700 -0·060
TABLE 2 - DETERMINATION OF BARIUM IN BARITE ORE
Barite Barium found (mg) by Ba(II)
taken ('Yo)
(mg) Chromate Proposed
method method
200·4 110·4 110·5 55·14
300·6 165·4 165·4 55·03
450·2 248·1 248·0 55·09
500·0 275·3 275·5 55·09
in a minimum quantity of dil. HCI and heated to
expel COa. It was dilu~ed to ?- known .vohe so
that 25 ml aliquot of tlus solution contained ...•..150
mg of barium. The activity in 25 ml aliquot was
measured. Thereafter, barium was precipitated
using the proposed method .and the amount. of un-
precipitated barium determined by measurmg the
activity in the filtrate.
Determination of barium in barite ore - About
1 g of the barit~ sample (w~th lo~ content of cal-
cium and strontium) was mixed WIth about 8 g of
NazC03, fused in a platinum crucible, cooled and
the mixture leached with hot water (200 ml). The
insoluble BaCOs was filtered through a Whatman
filter paper No. 40, dissolved in 1:4 HCI, and the
barium determined employing the proposed method.
For comparison, the experiment was repeated ~nd
the barium was determined using the banum
chromate procedure''. The results are tabulated
in Table 2.
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